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ABSTRACT
Introduction: Among musculoskeletal disorders knee Osteoarthritis (OA) is exceedingly prevailing articular disorder 
affecting people and it is a major cause of disability and socioeconomic burden. It is more common in women than 
men. Entities with knee OA must often undergo a variety of problems, such as pain and tenderness in joints,  movement 
limitation, crepitus on movement, swelling, recurrent effusion, and local inflammation which ultimately leads to limita-
tion in physical function, like lack of ability to perform Activities  of  Daily  Living  (ADL)  or Instrumental  Activities  of  
Daily  Living  (IADL). For reducing knee pain in osteoarthritis several conventional treatment methods are used world 
widely but most extensively used in our country are pharmacologic and physical therapy. The objective of the study is 
to find out the effectiveness of Manual therapy verses Exercise therapy for the management of knee osteoarthritis. 
Methods: Sixty patients including both male and female with mean age (51years) and SD of (5.1) were enrolled in the 
study and divided randomly in to two groups. Those who were assigned as group A had received Manual therapy and 
those who were assigned as group B had received Exercise therapy. Participants had received three treatment sessions of 
30 min per week for consecutive 4 weeks. OUTCOME MEASURE: WOMAC index score for pain, stiffness and physi-
cal function was used to evaluate the baseline score and treatment effects after 12 therapy sessions. 
Results: Study showed significant improvement in both groups before and after the treatment but in comparison man-
ual therapy group showed significant results with respect to pain subscale (p=0.003) and physical function subscale 
(p=0.004). 
Conclusion: Significant difference found between manual therapy and exercise therapy treatment approaches in treat-
ing knee osteoarthritis. Findings of this study revealed the fact that short term treatment sessions of manual therapy 
were superior to exercise therapy in terms of alleviating pain, stiffness and functional limitation. 
Keywords: Osteoarthritis, Manual therapy, Exercise therapy, WOMAC index.
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INTRODUCTION
Among musculoskeletal disorders knee Osteoarthritis 
(OA) is one of the most maddening disorder which affects 
the patients. It is exceedingly prevailing articular disorder 
affecting people and it is a major cause of disability and 
socioeconomic burden [1]. It is more common in women 
than men. Among 1 per 100,000 world standard popula-
tion in 2000 the prevalence for males was 1,770 and for 
females were 2,693. As it is an irreversible disease its prev-
alence increases radically with age. OA is the 4th leading 
cause of Year lives with disability (YLDs) at a global level; 
accounting for 3.0% [2]. In the United States the prevalence 
of radiographic knee OA in adults of age 60 and above is 
42.1% in women and 31.2% in men [3]. The  Prevalenceof 
knee OA inside the Asia-Pacific region revealedthat its fre-
quency is  5.8% in rural India; 22–28% in urban and 7.5%, 
9.2% and 10.6%, respectively in Bangladeshi rural, urban 
slum and urban affluent communities; 7.5% in China; and 
7% in Australia [4]. A study conducted in Iran on rheumat-
ic complaints showed that knee OA is the most recurrent 
complaints in the population over the age of 15 years which 
accounts for 41.9% overall prevalence.5Statistics of knee 
osteoarthritis in Pakistan is not known but two researches 
showed that knee osteoarthritis is the most common iden-
tifiable disorder in North Pakistan & affects mostly female 
in urban affluent community [6.7].
Osteoarthritis is a pathological condition defined as loss 
of articular cartilage within the  focal areas of synovial 
joints, accompanying with bone hypertrophy, formation 
of bone osteophytes and sclerosis in subchondral bone 
along with capsule  thickening [8]. Research has shown  
that  in addition to mechanical wear and tear, other factors 
like chemical, hormonal, immunological and/or  genetic  
factors involves in  pathogenesis of OA [9]. Entities with 
knee OA must often undergo a variety of problems, such as 
pain and tenderness in joints, movement limitation, crep-
itus on movement, swelling, recurrent effusion and local 
inflammation which ultimately leads to limitation in phys-
ical function, like lack of ability  to  perform  Activities  of  
Daily  Living (ADL) or Instrumental  Activities  of  Daily  
Living  (IADL) [10].Gait analysis of patients with knee OA 
revealed that patient with knee OA have slow walking, they 
reveal a reduced stride length with increased stance phase 
of the gait cycle in comparison to healthy individuals [11]. 

In knee OA the joint destruction and chronic pain could 
lead to atrophy of muscles, mobility reduction, disturb bal-
ance and subsequent disability which will reduce function-
al capacity and compromise the quality of life and raises 
the risks of additional morbidity and mortality [12,13].
In developing countries like Pakistan disruptive life styles& 
poor nutrition are prompting to develop knee osteoarthri-
tis. Squatting repetitively along with lifting heavy weight 
and kneeling are prominent risk factors for OA. Obese peo-
ple with habit of prolong kneeling or squatting has a greater 
risk of developing knee OA in contrast to non-obese peo-
ple. Poor consumptions of vitamin D along with their low 
serum levels seemed to be linked with an increased risk for 

development of knee OA [14]. For reducing knee pain in 
osteoarthritis several conventional treatment methods are 
used world widely but most extensively used in our coun-
try are pharmacologic and physical therapy. By putting a 
glance over physical therapy treatment approaches, several 
treatment techniques have been used for the management 
of knee OA to reduce pain & improve quality of life.
Physical therapy treatment approaches include exercise 
therapy, manual therapy, cryotherapy, acupuncture& elec-
trotherapy. Prior studies have proved the effectiveness of 
electrotherapy, exercise therapy, acupuncture, cryotherapy 
& manual therapy all by giving them individually and to-
gether. Two studies conducted in the United States proved 
that the manual physical therapy and supervised exercises 
when given in combination can generate functional bene-
fits in patients with osteoarthritis of the knee [15,16]. One 
retrospective study conducted in Canada on 26 outpatients 
showed that the high proportion of patients with moder-
ate to severe knee joint disease may experience continued 
functional benefits from relatively brief out-patient phys-
iotherapy program including exercises, electrotherapy, ice/
heat and manual therapy [17].
A Study conducted in Australia proved the efficacy of 
short-term manual therapy knee Protocol for reducing 
pain & improving knee function in Participants with osteo-
arthritic knee pain [18].  A Trial conducted on comparison 
of cryotherapy, exercise and short waves in knee osteoar-
thritis treatment showed that the cryotherapy and exercis-
es were more effective in reducing knee pain as compare to 
short wave and exercise together & exercise alone [19]. The 
author carried out a comprehensive literature search and as 
far as author’s knowledge is concerned no such study has 
ever conducted on comparison of manual therapy with ex-
ercise therapy in pain management for knee osteoarthritis. 
Thus the aim of this study is to find out whether manual 
therapy or exercise therapy is effective, for reducing knee 
pain and functional limitation in fewer visits in patients of 
chronic knee osteoarthritis.
METHODOLOGY
Individual with mild or moderate knee osteoarthritis of 
aged between 40 to 60 years was included in this study. All 
subjects were assessed with ACR Clinical and radiological 
Classification Criteria for Osteoarthritis of the knee. Both 
genders were included. This study was conducted at out-
patient department of Institute of Physical Medicine & Re-
habilitation, Dow University of Health Sciences Karachi. 
Subjects with Severe knee osteoarthritis, Rheumatoid ar-
thritis, seronegative arthropathies, advanced osteoporosis, 
Infection or a neoplastic disorder of an acute inflammatory 
nature and severe cardiopulmonary disease were excluded. 
Patients who are using cortico-steroids or opioid analge-
sics or analgesic injection for knee pain within the prior 
30 days were also excluded from study. The rehabilitation 
program took total 12 sessions, completed in four weeks, 
comprising of three sessions per week. IRB of DUHS gave 
approval of this research on 5th April 2011. The Western 
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Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) was used as an outcome measure. 
PROCEDURE
After approval from IRB of DUHS (Institutional Review 
Board), the research was started from April 2011. All pa-
tients who had fulfilled the inclusion criteria were selected 
from outpatient department of Institute of Physical Medi-
cine & Rehabilitation, Dow University of Health Sciences 
Karachi, and outpatient department of Orthopedic at Civil 
Hospital Karachi & by conducted a free medical camp in 
Institute of Physical Medicine & Rehabilitation IPM&R.
After that patients were selected from purposive sampling 
technique. Patients were provided with a consent form and 
information sheet regarding manual therapy and exercise 
therapy. After taking consent from patient and describing 
the procedure they were allocated into two groups, those 
who were assigned as group A had received Manual ther-
apy, which was a hands-on technique for decreasing pain 
and improving joint range of motion. Those who were as-
signed as group B had received Exercise therapy, which was 
a supervised program, included active range of motion, 
muscle strengthening and muscle stretching exercises. 
Participants had received 30 minutes treatment, three treat-
ment sessions per week for consecutive 4 weeks. Base line 
assessment of Patient’s pain, stiffness and physical function 
were taken through Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC). After the com-
pletion of treatment sessions Outcome of both groups had 
reviewed in terms of differences in their scores on Western 
Ontario and McMaster Universities Osteoarthritis Index.
Treatment Protocol for Group-A  
Manual Therapy Protocol: Long axis traction technique, 
Maitland grade 1 and 2 tibiofemoral and patellofemoral   
gliding movement and rotational movements with 3 sets of 
30 repetitions for pain relief.
1. The long-axis traction: Patient sat at the edge of the 

bed by both of their knees were dangled out of the bed 
with 250 knee flexion, the therapist than comfortably 
sat in front of patient by both of his hands grasped the 
distal aspect of tibia, proximal to the malleoli. Than the 
therapist pulled slowly on the long-axis of the tibia to 
separate the joint surfaces (the slack is taken up and 
the tissues surrounding the knee joint are tightened)  
for 10  seconds  intervals  and    then    slowly  released  
to starting position with rest for a few seconds, repeat-
ed for 10 repetitions with 2 sets.

2. Maitland Tibiofemoral gliding movement: grade 1 and 
2 Patient was comfortably laying in a supine position 
with slightly flexed knee by placing pillow under the 
knee. Therapist was standing in front of patient leg by 
grasping the patient’s knee from both sides in such a 
way that his thumbs and heels of both hands are placed 
around the joint medially and laterally. The thumbs ex-
tend anteriorly over the joint line. And the finger tips 
were placed along the posterior surface of tibia adja-

cent to the joint line. The gentle oscillatory posteroan-
terior and anterioposterior movement is produced by 
the therapist’s hand. For posterior anterior glide pres-
sure was transmitted through the fingertips against 
the posterior surface of the tibia proximally. And for 
AP glide the therapist force was acting through the 
thumbs.

Maitland Patellofemoral Gliding Movement: 
1. Longitudinal gliding movement: Patient was in supine 

lying with knee extended, therapist stood by the pa-
tient’s side. The therapist’s one hand was placed against 
the superior margin of the patella. The other hand is 
placed proximally over the patella than the cauded and 
cephalic movement was produced by the therapist’s 
hand.

2. Transverse (medial and lateral gliding movement): 
Patient was in supine lying with knee extended, ther-
apist stood by the patient’s side. Thumbs are placed, 
pointing towards each other, against the lateral border 
of the patella and the fingers were positioned medially, 
Oscillatory movements of the patella are produced by 
the therapist’s arms acting through the thumbs.

3. Rotational movements: patient was in a supine posi-
tion, with pillow under the knee, therapist then pal-
pates the joint line with one hand and with the help 
of other hand which was placed around the malleoli, 
performs the rotation movements of the tibiofemoral 
joint.

Treatment Protocol for Group-B  
Exercise Therapy Protocol:
The stretching and strengthening exercises program con-
sist of: 
1. Hamstring Stretching: From long sitting with knee ex-

tended,  the subject extend the arms and move forward 
by bending at the waist as far as possible while main-
taining  the knees in  extension, holding it for 10 sec-
onds. The patients was performed exercise 3 sets, every 
sethad 10 repetitions within holding for 10 seconds 
with few seconds of rest in between. . Same exercise is 
repeated on another leg. After 4 sessions the number 
of sets was increased  to  5  with  10  repetitions  and  
holding  for  20 seconds.

2. Gastrocnemius Stretching: From long sitting with 
knee extended the subject lean forward and grab the 
arches of feet with the help of towel and pull it towards 
their body until a stretch is felt in a calf muscle. The 
patients was performed exercise 3 sets, every sets had 
10 repetitions within holding for 10 seconds with few 
seconds of rest in between.  Same exercise is repeated 
on another leg. After 4 sessions the number of sets was 
increased  to  5  with  10  repetitions  and  holding  for  
20 seconds.

3. Static (Isometric) Quad Sets Exercise: subject is in su-
pine position with knee extended. Place a pillow under 
knee joint. The  subject  then  contract  the quadriceps  
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isometrically  and  dorsiflex  the  ankle,  causing the pa-
tella glide proximally; then hold it  for 10 seconds. The 
patients was performed 3 sets, every sets had 10 repe-
titions within holding for 10 seconds with few seconds 
of rest in between. After 4 sessions the number of sets 
was increased  to  5  with  10  repetitions  and  holding  
for  20 seconds. The verbal encouragements were used. 
Same exercise is repeated on another leg.

4. Straight Leg Raising (SLR) Exercise: The patients were 
lying on their back with the exercising leg was extend-
ed and the opposite knees were flexed and the foot was 
placed on the bed. Then, the quadriceps muscle is con-
tracted and the  leg  raised  straight  about  45no  higher  
than  the  thigh of  opposite  leg  and  held  the  leg  in  
the  position  for  10 seconds    with  attention  paid  to  
feeling  quadriceps muscle 

5. Contraction and then slowly lowered to the bed.  The 
patients  performed  3  sets  with 10repetitions  and  
held  in the  position  for  10  seconds  with  few  sec-
onds  of  rest  in between. As the subject progresses 
after 4 sessions, the subject lifts to 30 of hip flexion. 
Same exercise is repeated on another leg.

6. Flexion to Extension Exercise: The patient was sat in 
chair, with feet resting on the floor. The knee was then 
extended and held in as full extension as possible for 
10 seconds and then gently lowered to the floor. Repe-
tition was 3 sets of  10  repetitions  with  few  seconds  
of  rest  in  between. After  4  sessions,  the  number  of  
sets  was  increased to  5 with 10 repetitions and held 
for 15 seconds. 

7. Terminal Knee Extension Exercise: Patient  was  in  su-
pine  lying  position with small  cushion  placed be-
neath  the  exercising  knee.  The quadriceps muscle 
was contracted    and  the  heel  was  lifted  from  the  
bed in a short  arc range  of  motion.  3 sets of 10 rep-
etitions  was performed  with  few  seconds  of  rest  
in  between.  After 4 sessions the number of sets was 
increased to 5 sets with 20 repetitions.

8. Hip  Abduction  Exercise: The  patient  was  positioned 
side lying with affected knee up and unaffected knee  
down  with  flexed  to  90o and  hip  flexed  at  45.The 
affected leg is straight and body weight is shifted for-
ward. The  leg  is  lifted  and  held  for  10  seconds  and  
gently lowered  back    to    starting    position.  The    
patients had 3sets of 10 repetitions with few second of 
rest in between. After 4 sessions the exercises sets was 
increased to 5 with 20 repetitions and held for 10 sec-
onds.

STATISTICAL ANALYSIS
SPSS 16.0 was used for the statistical analysis, threshold for 
statistical significance was set as p<=0.05, results are ex-
pressed as mean and standard deviation (SD). The  initial  
measures (pre score)  of  each  group were  compared  with  
the  final measures (post score) of  the  study  period by 
using non parametric two related sample Wilcoxon sign 

rank test.  Furthermore comparison between post test re-
sults of the each group has been performed by employing 
Mann-whitney U test.
The differences between means and standard deviation of 
the WOMAC post test score and pre test scores for both of 
the treatment groups:  
The Wilcoxon sign rank test for 2 related samples was used 
between pre and post Test of the WOMAC for both groups. 
In manual therapy group the mean and standard devia-
tion of total WOMAC index score before treatment was 
54.5714 and 13.13584and after treatment score reduced 
to24.7857and 10.3041which were a significant difference 
between the two means (p- value <0.001).In a pain sub-
scale the mean and standard deviation pretest was 12.7143 
and3.02896 and after treatment they were reduced to 
5.5714 and 2.57378 which was significant at 5% level of 
significance (p- value < 0.001). For stiffness subscale mean 
and standard deviation for pretest WOMAC index was 
4.43 and 1.665 and after treatment reduced to 1.7500 and 
1.10972 which was significant at 5% level of significance 
(p- value < 0.001). Similarly for physical function subscale 
mean and standard deviation for pretest were 49.2143 and 
21.00151 and after treatment this score were reduced to 
24.0000 and 13.24974 which was significant at 5% level of 
significance (p- value < 0.001).
 In exercise therapy group the mean and standard devia-
tion of total WOMAC index score before treatment was 
mean (54.9231) and SD (22.51031) and after treatment 
mean score reduced to 40.5385 with SD of18.62306.The-
sedifferences between the pre and post means were sig-
nificant at 5% level of significance (p- value < 0.001). In 
a pain subscale the mean and standard deviation pretest 
was 12.0769 and 5.05112 and after treatment they were re-
duced t to 8.6538 and 4.20421 which was significant at 5% 
level of significance (p- value < 0.001). For stiffness sub-
scale mean and standard deviation for pretest WOMAC 
index was3.6538 and 2.07735 and after treatment reduced 
to 2.5000 and 1.60624 which was significant at 5% level of 
significance (p- value < 0.001). Similarly for physical func-
tion subscale mean and standard deviation for pretest were 
56.1538 and 30.82297 and after treatment this score were 
reduced to 42.3077and 25.19170 which was significant at 
5% level of significance (p- value < 0.001).
Table 1: Mean and Standard deviation of WOMAC index 

score for both groups baseline and after treatment

Manual therapy Exercise therapy

Scores Base line
MEAN(SD)

After treat-
ment

MEAN(SD)

Base line
MEAN(SD)

After treat-
ment

MEAN(SD)

Total WOMAC 
INDEX score

54.5714 
(13.13584)

24.7857 
(10.30411)

54.9231 
(22.51031)

40.5385 
(18.62306)

Pain subscale 12.7143 
(3.02896)

5.5714 
(2.57378)

12.0769 
(5.05112)

8.6538 
(4.20421)

Stiffness 
subscale 4.43 (1.665) 1.7500 

(1.10972)
3.6538 

(2.07735
2.5000 

(1.60624)

Physical func-
tion subscale

49.2143 
(21.00151)

24.0000 
(13.24974)

56.1538 
(30.82297)

42.3077 
(25.19170)
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Table 2: The p- values for WOMAC pre and post test in 
manual therapy and exercise group

Manual 
therapy

Exercise 
therapy

SCORES p-value p-value
Total WOMAC index <0.001 <0.001

Pain subscale <0.001 <0.001
Stiffness subscale <0.001 <0.001

Physical function subscale <0.001 <0.001
 

Graph 1: The differences between the means of pre and 
post test WOMAC index for Manual therapy group.

Graph 2: The differences between the means of pre and 
post test WOMAC index for Exercise therapy group.

Manual therapy Exercise therapy

SCORES MEAN(95% CI) MEAN(95% CI)

Total WOMAC 
index

29.78(26.23--
33.34)

14.3846(11.25---
17.51)

Pain subscale 7.1429(6.26---
8.01)

3.4231(2.60---
4.24)

Stiffness subscale 2.6786(2.26---
3.08)

1.1538(0.78---
1.52)

Physical function 
subscale

25.2143(20.73---
29.69)

13.8462(9.84---
17.84)

Table 3: Change in score difference before and after 
treatment for each group. Data was given as mean 95% 

confidence interval

Graph 3: Changes in score difference before and after 
treatment for each group.

Comparison of WOMAC score post test between manual 
therapy and exercise therapy group:
For total WOMAC index score mean of post treatment 
in manual therapy was 24.7857 and exercise therapy was 
40.5385(p-value is 0.002) which is a significant at level of 
significant α = 0.05.For pain subscale mean of post treat-
ment in manual therapy was5.5714and exercise therapy 
was8.6538 (p-value is 0.003)which is a significant at level of 
significant α = 0.05.Instiffness subscale mean of post treat-
ment in manual therapy was1.7500and exercise therapy 
was2.5000 (p-value is 0.067) which is greater than 0.05 and 
not significant. When reviewing physical function subscale 
mean of post treatment in manual therapy was 24.00 and 
exercise therapy was42.3077 (p-value is 0.004) which was 
significant at level of significant α = 0.05.These results in-
dicated that the manual therapy group had significant re-
duction in symptoms after 12 weeks of treatment session as 
compare to exercise group.

Table 4: Mean and p-values for WOMAC index score be-
tween group comparisons

Graph 4: Comparison of WOMAC Index scores between 
groups.
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RESULTS
Of the 60 patients with mean age (51years) and SD of (5.1) 
primarily enrolled in the study, 30 subjects in the Manu-
al therapy group and 30 subjects in the Exercise therapy 
group, completed their assessment at baseline and after 4 
weeks. Among these patients 54 patients had completed 
their treatment sessions. Six patients dropped out, 2 pa-
tients from the manual therapy group and 4 patients from 
the exercise group. In the manual therapy group, 2 patients 
withdrew, 1 was excluded after receiving a cortisone injec-
tion to the knee, and other had transportation difficulty. In 
the exercise therapy group 4 patients with drew 2 due to 
transportation difficulty and 2 for unidentified reason. No 
patients were disqualified owing to lack of compliance or 
any intolerance to either treatment procedure. 
AGE VARIABLE: The mean age of study population was 
51years old with SD of 5.1.The distribution of the study 
groups  according  to age  variable,  were  (9  patients)  with 
percentage  of  (16.7%)  aged  (50  years  old),  also  there  
were  (6patients) with percentage of (11.1%) aged (55 and 
56 years old), there  were  (4  patients)  with  percentage  of  
(7.4%)  aged  (42and 49 years old), (3 patients) with per-
centage (5.6%) aged(40,52,58 and 60 years old), (2 patients) 
with percentage(3.7%) aged(45,48,53 and 57 years old) Fi-
nally, there was one patient with percentage of  (1.9%)  in  
the  category  of  other  ages .
GENDER VARIABLE: Study included both male and fe-
male patients.Percentage of male patients were low(40.7%) 
as compared to female patients(59.3%) Initially in each 
group there were 30 patients who were enrollled in the 
study. After drop out there were 28 patients in manual 
therapy group among which 16 were female and 12 were 
male patients who had completed the study. In exercise 
group after drop out there were 26 patients among them 
16 were female and 10 were male who had completed the 
treatment sessions. 
DISCUSSION
The purpose of this study was to find out the effective treat-
ment techniques in reducing patient’s pain and improving 
physical function in patients of knee Osteoarthritis. Two 
treatment techniques had been compared for this purpose, 
one was manual therapy and the other one was exercise 
therapy.
As far as author’s knowledge is concerned there are var-
ious studies available on knee osteoarthritis which had 
compared effects of manual therapy and exercise thera-
py in combinations but so far this is the first study which 
had been compared manual therapy alone with exercise 
therapy alone in treating knee osteoarthritis. After twelve 
sessions of treatment with manual therapy, the group had 
attained successful outcomes as measured by substantial 
reduction in WOMAC index score. Statistically there was 
a significant difference found between manual therapy and 
exercise therapy with respect to WOMAC index score.
Both groups showed reduction in WOMAC index scores of 

pretest and post test  in all 3 subscales of pain, stiffness and 
physical function but the manual therapy group showed 
significant results with respect to pain subscale (p=0.003) 
and physical function subscale (p=0.004) in comparison to 
exercise therapy group. The differences between the groups 
are likely attributable to the effects of manual contact 
which is supported by GD Maitland according to which 
gentle passive physiologic and accessory movement tech-
niques stimulate neurophysiologic and mechanical effects 
thus can be used to treat painful joints, muscle spasm & 
joint hypo mobility [20].
As an outcome measure WOMAC index is a reliable mea-
suring tool used in various studies. Deyle et al found sig-
nificant reduction in WOMAC index score after treating 
patients of knee osteoarthritis with manual therapy and 
exercise therapy. They found 51.8% reduction in score after 
4 weeks of treatment as compared to placebo group which 
was 15.8%.After 8 weeks the reduction in WOMAC score 
was 55.8% and in placebo group was 14.6%.
Participants of the study had sedentary life style and obe-
sity which are the risk factors for knee Osteoarthritis. In 
obese people abnormal loads can lead to changes in the 
composition, structure, and mechanical properties of ar-
ticular cartilage. It is supported by the fact that, in daily life 
if compression, shear and tensile forces are not appropri-
ately act on soft tissues there tensile strength will gradually 
reduce. Thus the vital component in treatment of soft tis-
sue lesion is to regain its tensile strength as early as possible 
and for this regard graded manual therapy techniques can 
fulfill this objective during the various stages of the healing 
process.
This study had large number of female patients (59.3%) 
due to its higher prevalence in female population because 
of various factors. Female’s bony structures around the 
knee are different from their male counterparts. They have 
narrow femur with less thick articular cartilage, small and 
thin patella, small lateral tibial condyle that’s why they are 
more prone to develop knee osteoarthritis. Studies of Fa-
rooqi A and Gibson T showed higher prevalence of knee 
OA in females of northern areas of Pakistan and in urban 
affluent population. Two studies on effectiveness of manual 
therapy in knee OA showed large number of female par-
ticipants as compared to their male counterparts [21,22]. 

Similarly studies conducted by Deyle et al, Ibrahim HM, in 
comparing manual therapy with exercise therapy in knee 
osteoarthritis revealed more female participants as com-
pared to male participants [23].
Patients of knee osteoarthritis have cardinal feature of knee 
pain which restricts their activity of daily living ADLS. Pain 
had significantly reduced after manual therapy sessions as 
supported by the studies. Moss et al. explored the imme-
diate effects on pressure pain threshold (PPT) after giving   
9 min of accessory tibiofemoral joint mobilizations on 
subjects with mild to moderate knee osteoarthritis. Study 
disclosed that the mobilizations would instantly reduce the 
mechanical pain and produced both local and widespread 
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hypoalgesic effects, which would ultimately improve the 
motor function. Pollard et al. reported immediate reduc-
tion in pain and improvement in the knee function after 
2 weeks of manual therapy knee protocol as compare to 
control group that had shown no change in symptoms.
The benefits of the treatment in this study were achieved in 
12 clinical visits; most of the previous studies have demon-
strated the benefit of exercise therapy in 8 to 12 weeks.24 In 
contrary studies on manual therapy effectiveness on knee 
OA showed improvement in 6 visits. In this study Manu-
al therapy treatment protocol for osteoarthritis was more 
effective in reducing pain, stiffness and increasing physi-
cal function as compared to the exercise group which was 
supported by the study of Hoeksma et al, on comparison of 
manual therapy with exercise therapy in treating hip OA. 
Study comprised of 109 patients with hip OA revealed 81% 
improvement in pain, stiffness, hip function, and range 
of motion after 9 treatment sessions of manual therapy as 
compared to exercise group that showed 50% improve-
ment.25

As far as exercise therapy results are concerned there was 
a significant reduction in WOMAC scores in terms of 
differences in their baseline and after treatment scores. 
Considerable effects of exercise therapy is possibly due 
to increase in aerobic capacity and reduction of muscle 
spasm which are the possible factors for development of 
pain and disability in patients of knee OA but the validity 
of this statement is not definite because these two factors 
were not assessed in our study. Beneficial results of exer-
cise therapy are supported by the study of Van baar et al 
which observed the reduction in pain and disability among 
patients of knee and hip OA after treatment with exercise 
therapy [26]. Smidt et al found that for knee osteoarthri-
tis strengthening, stretching, and functional exercises are 
beneficial as compared to no treatment [27].
O’Reilly et al conducted a study focused on isometric 
strengthening of quadriceps and hamstrings muscles in a 
home based exercise programme. They had enrolled 191 
patients with knee pain having aged 40-90 years. Experi-
mental group regularly performed strengthening exercises 
for six month and control group hadn’t received any treat-
ment. Exercise therapy results showed 22.5% reduction 
in WOMAC index pain score and 6.2% in control group. 
Score of physical function of WOMAC index reduced up 
to 17.4% in exercise group and remained unchanged in 
control group [28].
Ettinger et al matched a strength training group, aerobic 
training group and a health education control group. Par-
ticipants in the strength training group showed equal re-
sponse as of the aerobic group, by means of modest but 
substantial improvements in domains of pain, disability 
and physical performance, in contrast with the health ed-
ucation control group [29]. In spite of regular findings of 
temporary improvements with exercise, the small number 
of studies assessing longer term effects of exercise therapy, 
illustrate that their benefits decline. The reason is that as 

time progresses there is rapid reduction in patient adher-
ence to exercise and is a significant factor determining loss 
of long-term effectiveness of exercise for patients with OA 
[30]. Two studies exposed that the effects of exercises on 
pain and function are not sustained. Prolong compliance is 
necessary to retain the positive effects [31, 32].

This trial is significant in our conventional physical therapy 
treatment scenario because it provides knowledge about a 
different treatment technique for knee osteoarthritis in the 
form of manual therapy which reduces patient’s pain and 
stiffness in short sessions and allows patient to participate 
more effectively in activities of daily living.
CONCLUSION
In conclusion results of this study revealed that there was 
a significant difference between manual therapy and exer-
cise therapy treatment approaches in treating knee osteo-
arthritis. Findings of this study exposed the fact that short 
term treatment sessions of manual therapy were superior 
to exercise therapy in terms of alleviating pain, stiffness 
and functional limitation.
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